Chirasil-b-Dex was used as chiral stationary phase for the enantioselective gas chromatographic analysis of several new chiral cyclopropane derivatives. The GC method provides information about the chemical yields of the cyclopropane products, enantioselectivity, substrate specifity, and catalytic activity of the chiral catalysts used in the inter-and intra-molecular cyclopropanation reactions and avoids time-consuming work-up procedures.
Introduction
Naturally-occurring and synthetic cyclopropanes bearing simple functionalities are endowed with a large spectrum of biological properties ranging from enzyme inhibitions to insecticidal, antifungal, herbicidal, antimicrobial, antibiotic, antibacterial, antitumor and antiviral activities [1, 2] . Thus, they constitute a common structure motif in pyrethroids [3] , the antidepressant tranylcyclopromine [4] , papain and cystein protease inhibitors [5] , the potential anti-psychotic substances [6] , anti-HIV agents [7, 8] , and marine lactones [9] . Accordingly, a great deal of effort has been developed over the last two decades to make the stereo-controlled synthesis of substituted cyclopropanes more appealing to organic chemists [10] [11] [12] [13] . Besides the resolution of their racemates [14] , a number of synthetic methodologies including asymmetric Simmons-Smith reaction, metal-catalyzed reaction of diazo compounds with olefins, and asymmetric ylide cyclopropanation have been developed to access to the enantiomerically pure or enriched cyclopropanes [15, 16] . The utility of the ylide approaches is directly related to the level of selectivity of the process, which is believed to proceed in via metal carbenes as intermediates [17, 18] .
Metal carbene complexes (cf. Fig. 1 ) have been proposed as the active species in such cyclopropanation and olefins metathesis reactions catalyzed by transition metals. Such species, which are usually obtained from the decomposition of diazo compounds by transition metal complexes, contain a carbene unit, which can be transferred to the substrates (olefins) to afford the cyclopropane products. The ways in which efficiency and practicality of this procedure are defined is depending on a large number of factors. Among these factors are suitable catalyst, scale, reagent costs, time allotted and required, suitable equipments and reliable methods used in the determination of the enantiomeric excess (ee) of the resulting cyclopropanes. The development of accurate non-chiroptic methods for the determination of enantiomeric purity has been critical for the development of enantioselective catalysis. Thus, a prerequisite in the metal-catalyzed asymmetric synthesis is a precise and reliable assessment of the enantiomeric purity of the resulting products [19] . Among these methods are: polarimetric methods, gas DOI: 10.1365/s10337-004-0425-3 For an efficient monitoring of the reaction progress, enantioselective gas chromatography (GC) was the method of choice for the determination of the enantiomeric excess of the resulting cyclopropane derivatives.
Although a large number of chiral stationary phases (CSPs) have been developed [20] [21] [22] [23] [24] , the choice of an appropriate column is still difficult.
Chirasil-b-Dex, a polysiloxane-anchored permethylated b-cyclodextrin with 3, 5 and 8 spacer have been successfully used as CSP in GC [20] . In this contribution, we report on the synthesis of a different class of cyclopropane derivatives (cf. Fig. 2 ) and their chiral analysis using Chirasil-b-Dex as CSP in GC.
Experimental Chemicals and Instrumentation
All chemicals were commercially available. Olefin substrates were used as purchased. Solvents were dried prior to use. The catalysts and diazo compounds were synthesized according to [25] [26] [27] .
Representative Procedure for the Intermolecular Cyclopropanation of Olefins Using Meldrum's Acid (3a-d) Dichloromethane (10 mL) was added through syringe into a 50 mL round bottom flask containing a mixture of Meldrum's acid (2,10 mmol, 1 equiv.), PhI (OAc) ) and molecular sieves 4 Å (250 mg), followed by the addition of the olefin (10 equiv.). The reaction mixture was thermostatted in an oil bath to 30°C and stirred under argon. 100 lL samples were taken after several time intervals. The samples were filtered using a syringe filter holder (0.2 lm pore size) and the organic layer was diluted with 100 lL of dichloromethane and analysed by GC. The reaction progress was monitored qualitatively and quantitatively by GC-MS using n-dodecane as an internal standard. When maximum conversion was reached, the reaction was terminated by filtration through celite. The residue on the celite was washed twice with dichloromethane. Evaporation of the combined filtrates under reduced pressure followed by chromatography on silica gel column with n-pentane/ethyl acetate (2:1 v/v) as eluent afforded the desired cyclopropane derivatives.
Synthesis of Iodosyl Benzene, PhI=O
To finely powdered diacetoxyiodobenzene (32.2 g, 0.10 mol) was added NaOH 3N (150 mL) in 5 min with vigorous stirring, and the lumps of solid, which formed where macerated with a spatula. The reaction mixture was stirred for 45 min and then diluted with H 2 O (100 mL). The crude yellow solid was collected by filtration, washed with H 2 O (3 · 100 mL) and dried under vacuum. It was suspended in CHCl 3 (75 mL), macerated and separated by filtration. The crude PhI ¼ O was airdried and used without further purification. 
